PURPOSE Recent work suggests that the biopsychosocial model should be expanded to include the spiritual dimension as well. The purpose of this study was to assess the independent effects of spiritual symptoms and their interactions with biopsychosocial symptoms on health care utilization, extreme use of services, and life satisfaction among primary care patients.
INTRODUCTION

S ince Engel
1 described the biopsychosocial model and its clinical applications, 2 this model has become a foundation of primary care. 3, 4 New models of care continue to emphasize the psychological and social aspects of illness in addition to the biomedical disorder. [5] [6] [7] Biomedical, psychological, and social issues are important to everything from chronic pain 8 and cerebral palsy 9 to angina pectoris 10 and infl ammatory bowel syndrome, 11 panic disorder, 12 and depression. 8, 13, 14 Yet, the biioopsychosocial model may be relevant to understanding a variety of clinical outcomes across disorders among primary care patients. 15 Based on the consistent importance of religion and spirituality to health, [16] [17] [18] [19] Onarecker and Sterling 16 proposed that the biopsychosocial model be revised to include spirituality. This model is consistent with the defi nition of holism that "deals with health problems in their physical, psychological, social, cultural, and existential dimensions." 20 In addition to a direct association between spirituality and clinical parameters, associations between biopsychosocial symptoms and spiritual factors [21] [22] [23] [24] [25] suggest that
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spiritual symptoms may act synergistically with these other symptom dimensions to affect health. Even so, studies that have included spiritual assessments along with those of physical, psychological, and social symptoms have not sought such synergistic effects. Does knowledge of spiritual symptoms contribute to our understanding of clinical outcomes above that which is explained by biopsychosocial symptoms? Does knowledge of interaction effects between spiritual symptoms and biopsychosocial symptoms add additional explanatory power? The purpose of this study was to assess the independent effects of spiritual symptoms and their interactions with biopsychosocial symptoms on health care utilization, extreme use of services, and life satisfaction among primary care patients.
METHODS
Sample
This study was conducted in 2 primary care clinics in San Antonio, Texas. The study was reviewed and approved by the Institutional Review Board for the University of Texas Health Science Center at San Antonio. English-and Spanish-speaking adult (aged 18 years and older) patients seeking nonacute care were approached in the waiting rooms and asked to participate. Those agreeing underwent informed consent and completed the questionnaire in a private setting.
Instruments
In addition to demographics, chronic medical problems, and medications, participants reported their levels of biopsychosociospiritual symptoms and functioning using the BIOPsychoSocioSpiritual Inventory (BioPSSI). 26 Each symptom and activity item is rated from "0" (none of the time) to "5" (all of the time). This instrument consists of 5 scales (physical symptoms, psychological symptoms, social symptoms, spiritual symptoms, and impaired biopsychosociospiritual functioning) in which high scores indicate negative (or lack of positive) symptoms or limitations. All 5 scales have good concurrent validity (correlating with the number of scale-specifi c diagnoses, medications, and health care utilization, as well as scale-related satisfaction) and excellent internal consistency (α = .862-.967). The 10-item physical symptoms scale includes items concerning generalized nonspecifi c symptoms (ie, pain, weakness, dyspnea), whereas the 4-item psychological symptoms scale includes items concerning anxiety and depression. The 8-item social symptoms scale focuses on opportunities for social interaction and support, and the 7-item spiritual symptom scale includes items concerning peace, harmony, and purpose (Table 1) .
Although the 12-item impaired functional status scale assessed function in all 4 symptom dimensions, orthogonal (equamax) factor analysis showed that it was independent of the other scales. This scale, however, was still signifi cantly correlated with the 4 symptom scales (Pearson r = 0.38-0.69). The Spanish translation of the BioPSSI also showed excellent internal consistency for all 5 scales (α = .800-.965). In addition, Hispanic participants completing the English and Spanish versions did not differ signifi cantly (P >.3) when adjusted for age, sex, socioeconomic status, income, marital status, employment, and number of chronic medical problems.
Health care utilization was assessed using the Health Care Utilization Questionnaire. 27 This instrument asked participants to report the number of visits during the previous 2 months to emergency settings, primary care and medical specialty settings, and mental health settings. Participants also reported the number of times during the previous year that they were admitted to a hospital. This instrument has good internal consistency.
Life satisfaction was assessed in 3 ways. Perceived health status was rated from "poor" to "excellent" on a 5-point scale. 28 Sense of meaning was assessed using a question from the FACIT-sp 29 asking participants to rate how often during the previous month they felt that their life lacked meaning and purpose from "0" (none of the time) to "5" (all of the time). Finally, quality of life was assessed using a modifi ed version of the Quality of Life Inventory (QOLI). 30 For each area (ie, health, friends), participants were asked to rate the importance of the area to their happiness from "0" (not important) to "2" (extremely important) and to rate their satisfaction from "-3" (very dissatisfi ed) to "+3" (very satisfi ed). The QOLI was modifi ed by additionally rating the importance of and satisfaction with their faith and spirituality using the same rating scales. The total quality-of-life score is computed by summing the importance-satisfaction products for each quality of life area; the total score can range from −102 to +102. The QOLI has good internal consistency and test-retest reliability, as well as concurrent and construct validity. 
Analysis
Because the outcomes were not normally distributed, outcomes were dichotomized before analysis. Cut points were based on meaningfulness, published reports (defi nitions of extreme behavior), and rarity of the event. Any use of emergency settings, medical specialist and mental health settings, and hospitalization represent "any utilization" outcomes. Frequent use of primary care and ambulatory settings and polypharmacy represent "extreme utilization" outcomes. "Extreme utilization" was defi ned as that exhibited by the top 10% of participants; previous studies have traditionally used the top 5% as a cut point. 31 ,32 "Frequent primary care use" was defi ned as more than 4 visits to a primary care physician in the previous 2 months. Other defi nitions have ranged from 15 visits in 3 years 33 to 10 visits per year. 34 "Frequent ambulatory use" (including medical specialists and mental health clinicians) was defi ned as more than 8 visits to any ambulatory health care worker in the previous 2 months. "Polypharmacy" was defi ned as more than 5 chronic medications. 35 Finally, poor-fair health status, positive quality of life, and never lacking a sense of purpose represent "life satisfaction" outcomes.
Bivariate relationships between dichotomous outcome variables and scales were assessed using Student's t tests. To correct for multiple bivariate tests, Bonferroni's method was used. Thus, of the 50 bivariate analyses performed, only those with individual P values of ≤.001 are signifi cant at the experiment-wise P ≤.05 level when corrected for multiple comparisons. Hierarchical logistic regressions were performed to assess whether BioPSSI scales predict outcomes independent of their relation to demographic variables and the number of chronic medical problems. Adjusting for age, sex, socioeconomic status based on education and occupation, 36 full-time employment, married status, and black race, each outcome was assessed with a series of 4 logistic regressions; income was not entered because of the high rate of missing data. In model 1 the number of chronic medical problems was added, whereas in model 2 the BioPSSI impaired functional status score was further added. In model 3 the 4 BioPSSI symptom scales were added to model 2. Finally, in model 4, the 3 BioPSSI symptom scale interaction terms involving spiritual symptoms (physical × spiritual, psychological × spiritual, social × spiritual) were added. P values ≤.05 were deemed signifi cant, and .05 < P values ≤.10 were deemed as trending toward signifi cance. Adjusted R 2 was estimated using the Nagelkerke method, 37 and goodness-of-fi t was assessed using Hosmer-Lemeshow (HL) statistics. 38 The model that showed an improvement in variance and a nonsignifi cant HL statistic was deemed the best fi t. With an level of .05 and seeking a moderate effect size, this regression analysis has a statistical power of 80%.
RESULTS
This predominantly low-income, English-speaking, minority sample consisted of 237 women and 142 married individuals. Medically, 267 (74%) reported at least 1 chronic medical problem and 211 (61%) reported at least 1 chronic medication. The sample description is displayed in Table 2 .
Any Utilization
Overall, 76 (26%) participants reported at least 1 use of emergency services. Similarly, 77 (25%) participants reported at least 1 visit to a specialist. Although 87 (26%) reported at least 1 hospitalization, 49 (16%) reported use of mental health services. Only mental health use showed signifi cant differences for all 5 BioPSSI scales (Table 3 ). For emergency department use, model 2 with its association with impaired functional status was the optimal model (Table 4) . Although better-fi tting model 3 (HL P = .358) suggested that specialist use was related to physical symptoms and lack of social symptoms, model 4 found associations with 2 interaction terms. For mental health use, although model 4 noted an association with psychological symptoms and was a better fi t (HL P = .610), it did not account for additional variance over model 3, which found associations with the number of chronic problems and spiritual (but not psychological) symptoms (α = 0.694; P ≤.05). The lack of association between impaired functional status and any utilization in models 3 and 4 may refl ect its correlation with symptom scores. Similarly, model 4 was not a significant improvement over model 3 for hospitalization and found that hospitalization was associated with both the number of chronic problems and impaired functional status as well as a lack of psychological symptoms.
Extreme Utilization
Although participants reported, on average, 1.65 primary care and 3.26 ambulatory visits, they also reported using 1.94 chronic medications. All bivariate comparisons were signifi cant for impaired functional status as well as physical and psychological symptoms. Model 4 was an improvement over model 3 for all 3 extreme utilization outcomes (Table 5 ). Frequent e P ≤.01.
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primary care use was associated with the number of chronic problems, physical symptoms, and social-spiritual interaction. Similarly, frequent ambulatory use was related to the number of chronic problems and impaired functional status, as well as spiritual symptoms. Finally, polypharmacy was linked to the number of chronic problems and social symptoms, as well as social-spiritual interaction.
Life Satisfaction
Although 159 (47%) subjects rated their health status as fair or poor, and 228 (81%) rated their quality-of-life as positive, 149 (45%) reported that their life always has meaning. All 5 BioPSSI scales showed significant bivariate differences for all 3 satisfaction outcomes. Model 3 showed that health status was related to physical and spiritual symptoms (Table 6 ). Model 4 also accounted for the most variance in a positive quality of life and found it was associated with fewer chronic problems, psychological but not physical symptoms, and the psychological-spiritual interaction (HL P = .690). The lack of association between impaired functional status and satisfaction in models 3 and 4 may refl ect its correlation with symptom scores. Finally, model 4 was the best fi t for lack of meaning (HL P = .642) and found that it was related to impaired functional status, spiritual symptoms, and the social-spiritual interaction.
DISCUSSION
Any Utilization
Emergency department use was unrelated to any biospychosociospiritual symptoms, unlike previous studies that found emergency use was associated with psychological symptoms, stress, substance use, [39] [40] [41] and parental religiosity, 42 but also a lack of social support. 32, 39 Similarly, specialist use was possibly related to physical symptoms and a lack of social symptoms, but was only related to spiritual symptoms in model 4, in which goodness of fi t was poor. e P ≤.1.
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Although mental health use was associated with psychological symptoms in model 4, it was not linked to psychological symptoms in model 3. Model 3 found that use was associated with the number of chronic problems and spiritual symptoms instead. This fi nding agrees with the association between mental health care and infrequent church attendance reported by Schiller and Levin. 42 The association with spiritual symptoms instead of psychological symptoms in this study is unexpected. The change in correlates as we transition from model 3 to model 4 suggests a strong interdependency between psychological and spiritual symptoms. 43 Only when the spiritual interaction terms were added did a signifi cant relationship with psychological symptoms manifest itself.
Finally, though previous work found an association between religious denomination and both hospitalization and length of hospital stay, 42, 44 as well as associations between religious/spiritual variables with acute hospitalizations and long-term care in elders, 45 no relationship between hospitalization and spiritual symptoms or their interactions was found in this study.
Extreme Utilization
For all 3 extreme utilization variables, spiritual symptoms were signifi cant. Frequent primary care use was associated with the number of chronic problems, possibly physical symptoms, and the social-spiritual interaction. Previous research linked frequent primary care offi ce to the number of chronic problems, 46 physical symptoms, 33, 40 psychological symptoms, 31, 33, 40, 46 poor social support, 46 and religious denomination. 42 King and Pearson 47 found that patients who attended religious services were more likely to report continuity with a regular health care clinician.
Frequent ambulatory care use was linked to the number of chronic problems and possibly spiritual symptoms but was also related to impaired functional status. Previous research has linked ambulatory utilization with medical burden, 48 impaired function, 48 physical symptoms, 49 psychological symptoms, 49 ,50 social problems, 49 and religiosity. 42 Finally, polypharmacy was related to the number of chronic problems and social symptoms, as well as the social-spiritual interaction. Although prior studies linked polypharmacy to general symptomatology, 50 no distinction between types of symptoms was made. The strong relationship between polypharmacy and social symptoms is unexpected, suggesting that a lack of social relationships and support may be an important factor is general symptomatology and use of medications.
Life Satisfaction
The satisfaction outcomes were strongly related to spiritual symptoms. Fair-poor health status was associated with physical and spiritual symptoms. Previous studies found associations between poor health status and disability, and psychological symptoms, 51 infrequent church attendance, 52 and spirituality. 53 A positive quality of life was related to fewer chronic problems, psychological but lack of physical symptoms, and a psychological-spiritual interaction. Previous research linked quality of life with physical symptoms, psychological symptoms, and social and family symptoms. 54 Although most studies linked quality of life to spirituality, 55 not all studies agree. 56 The unexpected pattern seen here may refl ect a complex relation between psychological and spiritual symptoms, so that model 3 shows an inverse relationship with spiritual symptoms alone but model 4 shows that psychological symptoms are positively associated with positive quality of life whereas their interaction term is inversely related. More research in this area is needed.
Finally, a lack of meaning was associated with impaired functional status, spiritual symptoms, and a social-spiritual interaction. A sense of purpose in life is associated with better quality of life 57 and perceived health, 57 fewer psychological symptoms, 58 and better abstinence rates. 59 Meaning in life is associated with religiosity 60 and social desirability, 61 consistent with the importance of spirituality and socialspiritual interaction.
Implications
Although prior research has not included spiritual symptoms or their interaction effects in most cases, most of their results agree with those of this study. This study shows the importance of spiritual symptoms and interactions, sometimes more than biopsychosocial symptoms, in understanding health outcomes from a research perspective, confi rming a complex relationship. 62 This fi nding implies that we should expect nonlinear relationships to exist and unpredictability in these outcomes to be the rule rather than the exception. We must consider nonlinear approaches to modeling them and should address the full array of symptoms and potential treatment approaches when providing care. 63 Clinically, this study has implications. First, it suggests that, when attempting to understand high utilization rates in patients with poor quality of life, clinicians should inquire about spiritual issues. Second, whereas positive interaction coeffi cients may suggest synergy between symptom dimensions, negative coeffi cients may suggest complementary effects; in fact, all signifi cant interaction terms in best-fi tting model 4 outcomes are indeed negative interaction effects. Thus, positive interactions suggest that symptoms in 64 This study was conducted in a clinic population and may not apply to the general population. Selection bias may be present. Some outcomes were based on a single question and are subject to instability. Although the cut points used to defi ne extremes in health services are similar to those of previous studies, there are no agreed-upon defi nitions for excessive utilization. Current problems and medications as well as 2-month utilization are based on selfreport and patient recall. Even so, an earlier study suggests that even depressed patients can accurately recall their utilization for the previous 2 months. 65 Finally, the demographic covariates controlled for in the models may be incomplete. Low income is linked to decreased social support, as well as increased chronic medical problems and psychological symptoms. 66 In conclusion, that spiritual symptoms (alone or in interaction) were associated with 7 of the 10 outcomes has important implications for providing comprehensive, outcome-based care as well as for modeling of research fi ndings.
